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1
INFORMATION PROCESSING APPARATUS,
INPUT APPARATUS, INFORMATION
PROCESSING SYSTEM, INFORMATION
PROCESSING METHOD, AND PROGRAM

CROSS REFERENCE TO RELATED
APPLICATIONS

The present application is a National Stage of International
Application No. PCT/JP2008/060489 filed on Jun. 6, 2008
and which claims priority to Japanese Patent Application No.
2007-152592 filed on Jun. 8, 2007, the entire contents of
which are being incorporated herein by reference.

BACKGROUND

The present disclosure relates to an information processing
apparatus, an input apparatus, an information processing sys-
tem, an information processing method, and a program for
processing input information in a GUI (Graphical User Inter-
face) environment.

In recent years, it is becoming increasingly popular to
connect a PC (Personal Computer) to a display of a television
orthe like and use it while relaxing in a living room. However,
adesk or atable is not always in a room to relax in, such as the
living room. Therefore, for usability of the PC, an application
that eliminates a keyboard operation as much as possible has
been developed, and, for a mouse, a pointing device (3-di-
mensional pointing device) that enables a pointer to move by
being freely swung 3-dimensionally is starting to appear.

Incidentally, in a case of use in the living room, which is a
recently-popular style, an operation is made at a position
distant from a screen display, so operability may deteriorate.
Inthe case of the 3-dimensional pointing device in particular,
there is a fear that operability may deteriorate due to a human
factor such as a hand movement, as compared to a pointing
device such as a mouse of the related art, which is operated on
a desk.

In this regard, as means for improving the operability, there
has been devised a method of improving operability by mak-
ing a pointer velocity variable when the pointer is moved to a
specific object (or an area indicating a specific object) to be
selected, such as an icon displayed on a screen (see, for
example, Patent Document 1).

Patent Document 1. Japanese Utility Model Application
Laid-open No. Hei 7-36243 (paragraph [0008], FIG. 2)

However, because, when other target objects are positioned
on a path of a pointer moving to a specific target object that is
supposed to be selected, a pointer velocity is lowered each
time the pointer passes the target objects, there is a fear that
operability may be rather deteriorated since reaching the tar-
get object that is supposed to be selected is time-consuming.
Inaddition, because avoiding this involves being conscious of
the movement path each time the pointer is moved, the oper-
ability deteriorates for sure.

SUMMARY

In view of the circumstances as described above, an infor-
mation processing apparatus, an input apparatus, an informa-
tion processing system, an information processing method,
and a program that are capable of improving operability when
selecting a target object on a screen are provided.

In an embodiment, there is provided an information pro-
cessing apparatus including: a display means capable of dis-
playing on a screen a plurality of target objects and a pointer
for selecting a target object from the plurality of target
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objects; an input means for inputting first movement infor-
mation for moving the pointer on the screen, movement
restriction information for moving, when the pointer is indi-
cating a predetermined area around the target object on the
screen, the pointer such that the pointer indicates the target
object, and restricting the movement of the pointer at that
position, and execution information for executing, by the
pointer, the target object indicated by the pointer on the
screen; and a control means for performing movement control
of'the pointer and execution control of the target object based
on the first movement information, the movement restriction
information, and the execution information input by the input
means.

In the embodiment, because the movement restriction
information for moving, when the pointer is indicating the
predetermined area around the target object on the screen, the
pointer such that the pointer indicates the target object, and
restricting the movement of the pointer at that position is
input, and the movement control of the pointer is performed
based on the movement restriction information, even when
the pointer is not directly indicating the target object, roughly
indicating the target object can lead to indication of the target
object, thus improving the operability in selecting the target
object on the screen by the pointer.

In the embodiment, the input means inputs second move-
ment information for moving, when the movement of the
pointer is restricted while indicating the target object on the
screen, the pointer from the target object indicated by the
pointer to another target object in a predetermined order; and
the control means performs the movement control of the
pointer based on the second movement information.

In the embodiment, when the pointer is indicating the
predetermined area around the target object on the screen, the
pointer is moved such that the pointer indicates the target
object, there is a possibility that another target object in the
vicinity of the target object may erroneously be indicated. In
this regard, by structuring such that, when one target object is
indicated, the pointer is moved to another target object in the
predetermined order, the target object to be indicated can
easily be changed to a desired target object.

In the embodiment, the input means inputs third movement
information for moving, when the movement of the pointer is
restricted while indicating the target object on the screen, the
pointer to another target object around the target object indi-
cated by the pointer; and the control means performs the
movement control of the pointer based on the third movement
information.

In the present embodiment, when the pointer is indicating
the predetermined area around the target object on the screen,
the pointer is moved such that the pointer indicates the target
object as described above, there is a possibility that another
target object in the vicinity of the target object may errone-
ously be indicated. Therefore, by structuring such that, when
one target object is indicated, the pointer is moved to another
target object around the indicated target object, the target
object to be indicated can easily be changed to a desired target
object.

In the embodiment, the input means inputs restriction can-
cel information for canceling the restriction on the movement
of the pointer whose movement is restricted; and the control
means performs the movement control of the pointer based on
the restriction cancel information.

In the embodiment, when the pointer is indicating the
predetermined area around the target object on the screen, the
pointer is moved such that the pointer indicates the target
object, there is a possibility that another target object in the
vicinity of the target object may erroneously be indicated. In
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this regard, by structuring such that, when the movement of
the pointer is restricted while indicating the target object, the
restriction can be canceled, operability can be additionally
improved.

According to the embodiment, the movement restriction
information may contain information for moving the pointer
such that the pointer indicates the another target object, and
restricting the movement of the pointer at that position.

According to the embodiment, the input means may
include a button for a user to make a switch as to whether or
not to let the input apparatus recognize a movement of the
input apparatus, and the control means may perform the
movement control of the pointer based on, as the restriction
cancel information, an operation signal of the button caused
by the user.

According to the embodiment, the control means may per-
form the movement control of the pointer based on the first
movement information as the restriction cancel information.
In this case, the first movement information is a value on the
movement of the input apparatus such as a velocity, accelera-
tion, and angular velocity, or a value on other movements
caused when the input apparatus is moved by certain gestures.

According to another embodiment, there is provided an
information processing apparatus including: a display means
capable of displaying on a screen a plurality of target objects
and a pointer for selecting a target object from the plurality of
target objects; an input means for inputting first movement
information for moving the pointer on the screen, movement
restriction information for moving, when the pointer is indi-
cating a predetermined area around the target object on the
screen, the pointer such that the pointer indicates the target
object and restricting the movement of the pointer at that
position, and restricting, when the pointer is indicating the
target object, the movement of the pointer from the target
object to outside the target object, and execution information
for executing, by the pointer, the target object indicated by the
pointer on the screen; and a control means for performing
movement control of the pointer and execution control of the
target object based on the first movement information, the
movement restriction information, and the execution infor-
mation input by the input means.

By the movement restriction information as described
above, even when the pointer is positioned inside the area
occupied by an image of the target object in the first place, the
control means can restrict the movement of the pointer to the
outside of the target object.

According to the embodiment, there is provided an input
apparatus operating a pointer for selecting a target object
from the plurality of target objects displayed on a screen,
including: a first operation section to input first movement
information for moving the pointer on the screen; a second
operation section to input movement restriction information
for moving, when the pointer is indicating a predetermined
area around the target object on the screen, the pointer such
that the pointer indicates the target object, and restricting the
movement of the pointer at that position; and a third operation
section to input execution information for executing the target
object indicated by the pointer on the screen.

In the embodiment, due to the input of the movement
restriction information for moving, when the pointer is indi-
cating the predetermined area around the target object on the
screen, the pointer such that the pointer indicates the target
object, and restricting the movement of the pointer at that
position, even when the pointer is not directly indicating the
target object, roughly indicating the target object can lead to
indication of the target object, thus improving the operability
in selecting the target object on the screen by the pointer.
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In the embodiment, the first operation section recognizes a
movement of the input apparatus, and the recognized move-
ment is input as the first movement information.

In the embodiment, a fourth operation section is provided
to input second movement information for moving, when the
movement of the pointer is restricted while indicating the
target object on the screen, the pointer from the target object
indicated by the pointer to another target object in a predeter-
mined order.

Inthe embodiment, because, when the pointer is indicating
the predetermined area around the target object on the screen,
the pointer is moved such that the pointer indicates the target
object, there is a possibility that another target object in the
vicinity of the target object may erroneously be indicated. In
this regard, by structuring such that, when one target object is
indicated, the pointer is moved to another target object in the
predetermined order, the target object to be indicated can
easily be changed to a desired target object.

In the embodiment, the second operation section and the
fourth operation section are constituted of a single scroll dial
button; the second operation section performs the input when
the scroll dial button is pressed; and the fourth operation
section performs the input when a scroll dial of the scroll dial
button is rotated.

Inthe embodiment, because, when the pointer is indicating
the predetermined area around the target object on the screen,
the pointer is moved such that the pointer indicates the target
object, there is a possibility that another target object in the
vicinity of the target object may erroneously be indicated. In
this regard, by structuring such that, when one target object is
indicated, the second operation section performs the input
when the scroll dial button is pressed and the fourth operation
section performs the input when the scroll dial of the scroll
dial button is rotated, the target object to be indicated can
easily be changed to a desired target object.

In the embodiment, by further including a fifth operation
section to input third movement information for moving,
when the movement of the pointer is restricted while indicat-
ing the target object on the screen, the pointer to another target
object around the target object indicated by the pointer.

Inthe embodiment, because, when the pointer is indicating
the predetermined area around the target object on the screen,
the pointer is moved such that the pointer indicates the target
object as described above, there is a possibility that another
target object in the vicinity of the target object may errone-
ously be indicated. Therefore, by structuring such that, when
one target object is indicated, the pointer is moved to another
target object around the indicated target object, the target
object to be indicated can easily be changed to a desired target
object.

According to another embodiment, there is provided an
input apparatus operating a pointer for selecting a target
object from the plurality of target objects displayed on a
screen, including: a first operation section to input first move-
ment information for moving the pointer on the screen; a
second operation section to input movement restriction infor-
mation for moving, when the pointer is indicating a predeter-
mined area around the target object on the screen, the pointer
such that the pointer indicates the target object and restricting
the movement of the pointer at that position, and restricting,
when the pointer is indicating the target object, the movement
of the pointer from the target object to outside the target
object; and a third operation section to input execution infor-
mation for executing the target object indicated by the pointer
on the screen.

According to the present embodiment, there is provided an
information processing system including: a display apparatus
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to display on a screen a plurality oftarget objects and a pointer
for selecting a target object from the plurality of target
objects; an input apparatus including a first operation section
to input first movement information for moving the pointer on
the screen, a second operation section to input movement
restriction information for moving, when the pointer is indi-
cating a predetermined area around the target object on the
screen, the pointer such that the pointer indicates the target
object, and restricting the movement of the pointer at that
position, and a third operation section to input execution
information for executing the target object indicated by the
pointer on the screen, and an information processing appara-
tus including an input means for inputting the first movement
information, the movement restriction information, and the
execution information, and a control means for performing
movement control of the pointer and execution control of the
target object based on the first movement information, the
movement restriction information, and the execution infor-
mation input by the input means.

In the present embodiment, because the movement restric-
tion information for moving, when the pointer is indicating
the predetermined area around the target object on the screen
of the display apparatus, the pointer such that the pointer
indicates the target object, and restricting the movement of
the pointer at that position is input to the information process-
ing apparatus from the input apparatus, and the information
processing apparatus performs the movement control of the
pointer based on the movement restriction information, even
when the pointer is not directly indicating the target object,
roughly indicating the target object can lead to indication of
the target object, thus improving the operability in selecting
the target object on the screen by the pointer.

In the embodiment, the input apparatus is a 3-dimensional
pointing device. Accordingly, when the pointer is moved on
the screen by the input apparatus, roughly indicating the
target object can lead to indication of the target object, thus
improving the operability in selecting the target object on the
screen by the pointer.

According to the present embodiment, there is provided an
information processing method including: displaying on a
screen a plurality of target objects and a pointer for selecting
a target object from the plurality of target objects; moving the
pointer on the screen; moving, when the pointer is indicating
a predetermined area around the target object on the screen,
the pointer such that the pointer indicates the target object,
and restricting the movement of the pointer at that position;
and executing the target object indicated by the pointer on the
screen.

In the present embodiment, because, when the pointer is
indicating the predetermined area around the target object on
the screen, the pointer is moved such that the pointer indicates
the target object, and the movement of the pointer is restricted
at that position, even when the pointer is not directly indicat-
ing the target object, roughly indicating the target object can
lead to indication of the target object, thus improving the
operability in executing the target object on the screen by the
pointer.

According to another embodiment, there is provided an
information processing method including: displaying on a
screen a plurality of target objects and a pointer for selecting
a target object from the plurality of target objects; moving the
pointer on the screen; moving, when the pointer is indicating
a predetermined area around the target object on the screen,
the pointer such that the pointer indicates the target object,
and restricting the movement of the pointer at that position;
restricting, when the pointer is indicating the target object, the
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movement of the pointer from the target object to outside the
target object; and executing the target object indicated by the
pointer on the screen.

According to the present embodiment, there is provided a
program causing an information processing apparatus to
execute: displaying on a screen a plurality of target objects
and a pointer for selecting a target object from the plurality of
target objects; moving the pointer on the screen; moving,
when the pointer is indicating a predetermined area around
the target object on the screen, the pointer such that the
pointer indicates the target object, and restricting the move-
ment of the pointer at that position; and executing the target
object indicated by the pointer on the screen.

In the present embodiment, because, when the pointer is
indicating the predetermined area around the target object on
the screen, the pointer is moved such that the pointer indicates
the target object, and the movement of the pointer is restricted
at that position, even when the pointer is not directly indicat-
ing the target object, roughly indicating the target object can
lead to indication of the target object, thus improving the
operability in executing the target object on the screen by the
pointer.

According to another embodiment, there is provided an
information processing apparatus including: an input means
for inputting movement information for moving on a screen a
plurality of target objects and a pointer for selecting a target
object from the plurality of target objects; a movement con-
trol means for controlling the movement of the pointer on the
screen based on the movement information input by the input
means; and a display control means for controlling display of
the screen such that, when the pointer is indicating a prede-
termined area around the target object on the screen, at least
one of the pointer and the target object is displayed with
empbhasis.

According to another embodiment, there is provided an
information processing apparatus including: an input means
for inputting movement information for moving on a screen a
plurality of target objects and a pointer for selecting a target
object from the plurality of target objects; a movement con-
trol means for controlling the movement of the pointer on the
screen based on the movement information input by the input
means; and a display control means for controlling display of
the screen such that, when the pointer is indicating a prede-
termined area around the target object on the screen, the target
object is moved to a position of the pointer.

As described above, according to the present invention, the
operability in selecting the target object on the screen can be
improved.

Additional features and advantages are described herein,
and will be apparent from, the following Detailed Description
and the figures.

BRIEF DESCRIPTION OF THE FIGURES

FIG. 1 A diagram showing a control system according to an
embodiment.

FIG. 2 A perspective diagram showing an input apparatus.

FIG. 3 A diagram schematically showing an internal struc-
ture of the input apparatus.

FIG. 4 A block diagram showing an electrical configura-
tion of the input apparatus.

FIG. 5 A perspective diagram showing a sensor unit.

FIG. 6 A diagram showing an example of a screen dis-
played on a display apparatus.

FIG. 7 A diagram showing a state where a user is holding
the input apparatus.
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FIG. 8 Explanatory diagrams for illustrating typical
examples of ways of moving the input apparatus and ways a
pointer moves on the screen thereby.

FIG. 9 Diagrams for illustrating a gravitational effect with
respect to an acceleration sensor unit.

FIG. 10 Diagrams for illustrating the gravitational effect
with respect to the acceleration sensor unit.

FIG. 11 A flowchart showing an operation performed when
calculating velocity values of the input apparatus using angu-
larvelocity values detected by an angular velocity sensor unit.

FIG. 12 A top view of a user operating the input apparatus.

FIG. 13 A diagram showing a trajectory of the input appa-
ratus seen from a plane formed by an X axis and a’Y axis.

FIG. 14 A flowchart showing another embodiment.

FIG. 15 A flowchart showing an operation of selecting and
executing an icon on the screen by the input apparatus.

FIG. 16 A partially enlarged diagram of the screen 3 for
illustrating the steps of restricting a movement of the pointer
in the flowchart of FIG. 15.

FIG. 17 A perspective diagram of an input apparatus
according to another embodiment.

FIG. 18 A diagram for illustrating a method of selecting an
icon using a scroll dial button.

FIG. 19 A diagram for illustrating a method of selecting an
icon using the scroll dial button.

FIG. 20 A flowchart for illustrating an operation of select-
ing and executing an icon.

FIG. 21 A perspective diagram of an input apparatus
according to another embodiment.

FIG. 22 A diagram for illustrating a method of selecting an
icon using a ball-like button.

FIG. 23 A plan view of a mouse to which the present
embodiment is applied.

FIG. 24 A perspective diagram showing an input apparatus
according to another embodiment.

FIG. 25 A side view of the input apparatus shown in FIG.
24 seen from a rotary button side.

FIG. 26 A diagram showing a state where the user operates
the input apparatus while a lower curved surface is in contact
with a knee thereof.

FIG. 27 A perspective diagram showing an input apparatus
according to another embodiment.

FIG. 28 A plan view showing an input apparatus according
to another embodiment.

FIG. 29 A side view showing the input apparatus shown in
FIG. 28.

FIG. 30 A plan view showing an input apparatus according
to another embodiment.

DETAILED DESCRIPTION

Hereinafter, embodiments will be described with reference
to the drawings.

FIG. 1 is a diagram showing a control system according to
an embodiment. A control system 100 includes a display
apparatus 5, a control apparatus 40 as an information process-
ing apparatus, and an input apparatus 1.

As shown in FIG. 1, the control apparatus 40 is a computer
and includes an MPU 35 (or CPU), a RAM 36,a ROM 37, a
receiver device 38, an antenna 39, and a video RAM 41.

The receiver device 38 receives a control signal transmitted
from the input apparatus 1 via the antenna 39. Information
received by the receiver device 38 includes first movement
information, movement restriction information, and execu-
tion information to be described later.

Based on the control signal, the MPU 35 carries out calcu-
lations for controlling a movement of a pointer (cursor) 2
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displayed on a screen 3 of the display apparatus 5 or calcula-
tions for controlling execution of an icon 4. As a result, a
display control signal for controlling a Ul displayed on the
screen 3 of the display apparatus 5 is generated.

The video RAM 41 stores screen data generated in
response to the display control signal and displayed on the
display apparatus 5.

The control apparatus 40 may be an apparatus dedicated to
the input apparatus 1, or may be a PC or the like. The control
apparatus 40 is not limited to the PC, and may be a computer
integrally formed with the display apparatus 5, audiovisual
equipment, a projector, a game device, a car navigation sys-
tem, or the like.

FIG. 2 is a perspective diagram showing the input appara-
tus 1.

The input apparatus 1 is a 3-dimensional pointing device
used for inputting information to the display apparatus 5. The
input apparatus 1 is of a size that a user is capable of holding.
As shown in FIG. 2, the input apparatus 1 includes a casing 10
and operation sections such as three buttons 11, 12, and 13
provided at an upper portion of the casing 10.

The button 11 is disposed closer to the center of the upper
portion of the casing 10 and has a function of a left button of
a mouse as an input device used for a PC, for example. A file
is executed by double-clicking the button 11.

Thebutton 12 is adjacent to the button 11 and has a function
of a right button of a mouse. For example, a “drag and drop”
operation can be made by moving the input apparatus 1 while
press-and-holding the button 12.

As will be described later, the button 13 is a button for
switching effectiveness/ineftectiveness of the function ofrec-
ognizing a movement of the input apparatus 1. By pressing
the button 13, effectiveness/ineffectiveness of the function of
recognizing the movement of the input apparatus 1 is
switched.

It should be noted that the function of recognizing the
movement may be made effective when the button 13 is being
pressed, and the function of recognizing the movement may
be made ineffective when the button 13 is not being pressed.
Conversely, the function of recognizing the movement may
be made ineffective when the button 13 is being pressed, and
the function of recognizing the movement may be made
effective when the button 13 is not being pressed. Locations
of the buttons 11, 12, and 13, a content of a command issued,
and the like can arbitrarily be changed.

FIG. 3 is a diagram schematically showing an internal
structure of the input apparatus 1. For the sake of conve-
nience, in description of FIGS. 2 and 3, a longitudinal direc-
tion of the casing 10 will be referred to as Z' direction, a
thickness direction of the casing 10 will be referred to as X'
direction, and a width direction of the casing 10 will be
referred to as Y' direction.

As shown in FIG. 3, the input apparatus 1 includes a control
unit 30, a sensor unit 17, and batteries 14.

The control unit 30 includes a main substrate 18, an MPU
19 (Micro Processing Unit) (or CPU) mounted on the main
substrate 18, a crystal oscillator 20, a transmitting device 21,
and an antenna 22 printed on the main substrate 18.

FIG. 4 is a block diagram showing an electrical structure of
the input apparatus 1.

As shownin FIG. 4, the MPU 19 includes a built-in volatile
or nonvolatile memory requisite therefor. The MPU 19 is
input with a detection signal from the sensor unit 17, an
operation signal from the operation section, and the like, and
executes various calculations in order to generate control
signals of the first movement information, the movement
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restriction information, and the execution information in
response to those input signals.

The first movement information is information on an angu-
lar velocity, an acceleration, a velocity value, coordinates, or
the like of the input apparatus 1 for moving the pointer 2 on
the screen 3. The movement restriction information is infor-
mation indicating whether the button 13 has been pressed or
information on coordinates of an area 4A indicated by the
pointer 2 out of a plurality of areas 4A. The execution infor-
mation is information for executing the icon 4 indicated by
the pointer 2 on the screen 3 by the pointer 2, like information
indicating whether the button 12 has been double-clicked, for
example.

The crystal oscillator 20 generates clocks and supplies
them to the MPU 19. As the batteries 14, dry cell batteries,
rechargeable batteries, and the like are used.

The transmitting device 21 transmits control signals (input
information) generated in the MPU 19 as RF radio signals to
the control apparatus 40 via the antenna 22.

FIG. 5 is a perspective diagram showing the sensor unit 17.
The sensor unit 17 includes an acceleration sensor unit 16 for
detecting accelerations in different angles such as along two
orthogonal axes (X axis and Y axis). Specifically, the accel-
eration sensor unit 16 includes two sensors, that is, a first
acceleration sensor 161 and a second acceleration sensor 162.
The sensor unit 17 further includes an angular velocity sensor
unit 15 for detecting angular accelerations about the two
orthogonal axes. Specifically, the angular velocity sensor unit
15 includes two sensors, that is, a first angular velocity sensor
151 and a second angular velocity sensor 152. The accelera-
tion sensor unit 16 and the angular velocity sensor unit 15 are
packaged and mounted on a circuit board 25.

As each of the first angular velocity sensor 151 and the
second angular velocity sensor 152, a vibration gyro sensor
for detecting Coriolis force in proportion to an angular veloc-
ity is used. As each of the first acceleration sensor 161 and the
second acceleration sensor 162, any sensor such as a piezore-
sistive sensor, a piezoelectric sensor, or a capacitance sensor
may be used.

The sensor unit 17 is incorporated into the casing 10 such
that a surface of the circuit board 25 on which the acceleration
sensor unit 16 and the angular velocity sensor unit 15 are
mounted becomes substantially parallel to an X'-Y" plane. As
described above, the sensor units 16 and 15 each detect physi-
cal amounts with respect to the two axes, that is, the X axis
and the Y axis. Hereinafter, a coordinate system that moves
along with the input apparatus 1, that is, a coordinate system
fixed to the input device I will be represented by the X' axis,
Y' axis, and Z' axis. On the other hand, a coordinate system
stationary on earth, that is an inertial coordinate system will
be represented by the X axis, Y axis, and Z axis. Further, in
descriptions below, with regard to the movement of the input
apparatus 1, a rotational direction about the X' axis is some-
times referred to as pitch direction, a rotational direction
about the Y' axis is sometimes referred to as yaw direction,
and a rotational direction about the Z' axis is sometimes
referred to as roll direction.

FIG. 6 is a diagram showing an example of the screen 3
displayed on the display apparatus 5. Examples of the display
apparatus 5 include a liquid crystal display and an EL (Elec-
tro-Luminescence) display, but are not limited thereto. The
display apparatus 5 may alternatively be an apparatus inte-
grally formed with a display and capable of receiving televi-
sion broadcasts and the like. Unless stated otherwise, to help
understand descriptions below, the UI as an operation target
of'the input apparatus 1 will be described as being the pointer
2 (pointer).
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On the screen 3, Uls such as the icons 4 and the pointer 2
are displayed. The icons are images representing, on the
screen 3, functions of programs, execution commands, file
contents, and the like of the computer. As shown in FIG. 6,
around the icons 4, the areas 4A are respectively disposed so
as to surround the icons 4. As will be described later, if the
button 13 is pressed when the pointer 2 is indicating the area
4 A, the pointer 2 is moved so as to indicate the icon 4 inside
the area 4A, and the movement of the pointer 2 is restricted at
that position. It should be noted that on the screen 3, a hori-
zontal direction is referred to as X-axis direction and a verti-
cal direction is referred to as Y-axis direction.

FIG. 7 is a diagram showing a state where a user is holding
the input apparatus 1. As shown in FIG. 7, the input apparatus
1 may include, in addition to the buttons 11, 12, and 13,
operation sections including various operation buttons such
as those provided to a remote controller for operating a tele-
vision or the like and a power switch, for example. Input
information generated when the user moves the input appa-
ratus 1 in the air or operates the operation section while
holding the input apparatus 1 as shown in the figure is output
to the control apparatus 40, and the control apparatus 40
controls the Ul

Next, a description will be given on typical examples of
ways of moving the input apparatus 1 and ways the pointer 2
moves on the screen 3 thereby. FIG. 8 are explanatory dia-
grams therefor.

As shown in FIGS. 8A and 8B, the user holds the input
apparatus 1 so as to aim the buttons 11 and 12 side of the input
apparatus 1 at the display apparatus 5 side. The user holds the
input apparatus 1 so that a thumb is located on an upper side
and a pinky is located on a lower side as in handshakes. In this
state, the circuit board 25 (see F1G. 5) of the sensor unit 17 is
close to being in parallel with the screen 3 of the display
apparatus 5, and the two axes as detection axes of the sensor
unit 17 respectively correspond to the horizontal axis (X axis)
and the vertical axis (Y axis) on the screen 3. Hereinafter, the
position of the input apparatus 1 as shown in FIGS. 8A and 8B
is referred to as reference position.

As shown in FIG. 8A, in the reference position, the user
moves a wrist or an arm in the vertical direction, that is,
swings it in the pitch direction. At this time, the second
acceleration sensor 162 detects an acceleration in the Y-axis
direction (second acceleration) and the first angular velocity
sensor 151 detects an angular velocity about the X axis (first
angular velocity) (see FIG. 5). Based on the first movement
information as those detection values, the control apparatus
40 controls display of the pointer 2 so as to move the pointer
2 in the Y-axis direction.

Meanwhile, as shown in FIG. 8B, in the reference position,
the user moves the wrist or the arm in the lateral direction, that
is, swings it in the yaw direction. At this time, the first accel-
eration sensor 161 detects an acceleration in the X-axis direc-
tion (first acceleration) and the second angular velocity sen-
sor 152 detects an angular velocity about the Y axis (second
angular velocity) (see FIG. 5). Based on the first movement
information as those detection values, the control apparatus
40 controls display of the pointer 2 so as to move the pointer
2 in the X-axis direction.

Although descriptions will be given later, in the embodi-
ment, the MPU 19 of the input apparatus 1 calculates the
velocity values in the yaw and pitch directions based on the
detection values detected by the sensor unit 17 in accordance
with the program stored in the built-in nonvolatile memory. In
this case, mainly the MPU 19 of the input apparatus 1 calcu-
lates the velocity information. Here, for control of the move-
ment of the pointer 2, a dimension of an integration value
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(velocity) of biaxial acceleration values detected by the accel-
eration sensor unit 16 is used in principle. Input information
of the velocity dimension is transmitted to the control appa-
ratus 40.

In another embodiment, the input apparatus 1 transmits, as
the input information, physical amounts detected by the sen-
sor unit 17 to the control apparatus 40. In this case, the MPU
35 of the control apparatus 40 calculates, in accordance with
the program stored in the ROM 37, the velocity values in the
yaw and pitch directions based on the received input infor-
mation, and performs display so as to move the pointer 2 in
accordance with the velocity values (see FIG. 14).

The control apparatus 40 converts a displacement in the
yaw direction per unit time into a displacement amount of the
pointer 2 on the X axis on the screen 3, and converts a
displacement in the pitch direction per unit time into a dis-
placement amount of the pointer 2 on the Y axis on the screen
3, to thus move the pointer 2. Typically, regarding the velocity
values supplied every predetermined number of clocks, the
MPU 35 of the control apparatus 40 adds an n-th velocity
value that has been supplied to a (n-1)-th velocity value that
has been supplied. Accordingly, the n-th velocity value that
has been supplied corresponds to the displacement amount of
the pointer 2, and coordinate information of the pointer 2 on
the screen 3 is generated. In this case, mainly the MPU 35 of
the control apparatus 40 calculates the coordinate informa-
tion.

A calculation method regarding an integral of the accelera-
tion values that is used when calculating the velocity values
only needs to be the same as that for the displacement amount.

Next, a description will be given on a gravitational effect
with respect to the acceleration sensor unit 16. FIGS. 9 and 10
are explanatory diagrams therefor. FIG. 9 are diagrams show-
ing the input apparatus 1 seen from the Z direction. FIG. 10
are diagrams showing the input apparatus 1 seen from the X
direction.

In FIG. 9A, the input apparatus 1 is in the reference posi-
tion and is held still. At this time, an output of the first
acceleration sensor 161 is substantially 0, and an output of the
second acceleration sensor 162 is an output corresponding to
a gravity acceleration G. However, as shown in FIG. 9B, for
example, in a state where the input apparatus 1 is tilted in the
roll direction, the first and second acceleration sensors 161
and 162 respectively detect acceleration values of tilt compo-
nents of the gravity acceleration G.

In this case, the first acceleration sensor 161 detects the
acceleration in the X-axis direction even when the input appa-
ratus 1 is not actually moved in the X-axis direction in par-
ticular. The state shown in FIG. 9B is equivalent to a state
where, when the input apparatus 1 is in the reference position
as shown in FIG. 9C, the acceleration sensor unit 16 has
received inertial forces Ix and Iy as respectively indicated by
arrows with broken lines, thus being undistinguishable by the
acceleration sensor unit 16. As a result, the acceleration sen-
sor unit 16 judges that an acceleration in a downward left-
hand direction as indicated by an arrow is applied to the input
apparatus 1 and outputs a detection signal different from the
actual movement of the input apparatus 1. In addition,
because the gravity acceleration G constantly acts on the
acceleration sensor unit 16, an integration value is increased
and an amount by which the pointer 2 is displaced in the
downward oblique direction is increased at an accelerating
pace. When the state is shifted from that shown in FIG. 9A to
that shown in FIG. 9B, it is considered that inhibition of the
movement of the pointer 2 on the screen 3 is an operation that
intrinsically matches the intuitional operation of the user.
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The same holds true also when the input apparatus 1 is
rotated in the pitch direction from the reference position of the
input apparatus 1 as shown in FIG. 10A to tilt as shown in
FIG. 10B, for example. In such a case, because the gravity
acceleration G detected by the second acceleration sensor 162
at the time the input apparatus 1 is in the reference position
decreases, it is difficult for the input apparatus 1 to make a
distinguishment from the inertial force 1 in the pitch direction
as shown in FIG. 10C.

To reduce such a gravitational effect with respect to the
acceleration sensor unit 16 as much as possible, the input
apparatus 1 of this embodiment uses the angular velocity
values detected by the angular velocity sensor unit 15 to
calculate the velocity values of the input apparatus 1. Here-
inafter, descriptions will be given on an operation thereof.
FIG. 11 is a flowchart showing the operation.

Power of the input apparatus 1 is turned on. For example,
the user turns on a power switch or the like provided to the
input apparatus 1 or the control apparatus 40 to turn on the
power of the input apparatus 1. Upon turning on the power,
biaxial acceleration signals (first and second acceleration val-
ues a, and a,) are output from the acceleration sensor unit 16
(Step 101a) to be supplied to the MPU 19. The acceleration
signals are signals corresponding to the position of the input
apparatus 1 at a point when the power is turned on (hereinat-
ter, referred to as initial position).

There are cases where the initial position is the reference
position. However, a position at which the entire amount of
the gravity acceleration is detected in the X-axis direction,
that is, a position at which the output of the first acceleration
sensor 161 is the acceleration value corresponding to the
gravity acceleration and the output of the second acceleration
sensor 162 is 0 is also possible. As a matter of course, as the
initial position, a position tilted as shown in FIG. 9B is also
possible.

The MPU 19 of the input apparatus 1 obtains the accelera-
tion signals (a,, a,) from the acceleration sensor unit 16 every
predetermined number of clocks. Upon obtaining the second
and subsequent acceleration signals (a,, a,), the MPU 19
performs the following calculation to remove the gravita-
tional effect. Specifically, as in Equations (1) and (2) below,
the MPU 19 subtracts gravity acceleration components (first
a, (=a,,5) and a, (=a,,,)) detected last time in the X- and
Y-axis directions from the currently-obtained acceleration
values a, and a,, respectively, to thereby generate a first cor-
rection acceleration valuea_,,. and a second correction accel-

eration value a . (Step 102a).

M

A eors=AxQrepc

@

Hereinafter, a,, and a,_, will be referred to as reference
acceleration value on the X axis and reference acceleration
value on the Y axis (first reference acceleration value and
second reference acceleration value), respectively, a, s and
a,.5, used in the first calculation of Step 102a since turning on
the power are acceleration signals a_ and a, detected right
after the power is turned on.

As shown in Equations (3) and (4), the MPU 19 calculates
a first velocity value V, and a second velocity value V,, by
respectively adding the first and second correction accelera-
tion values a_,, and a_, ., that is, by an integration operation
(Step 115).

A eory =y~ repy

cory?

V.=V (t-1)+a 3)

corx

V. (0)=V,(t-1)+a 4

cory
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V(D) and V (1) represent the currently-obtained velocity
values and V_(t-1) and V (t-1) represent previous velocity
values.

Meanwhile, as described above, upon turning on the power
of'the input apparatus 1, biaxial angular velocity signals (first
and second angular velocity values w,, w,) are output from
the angular velocity sensor unit 15 (Step 1015) to be supplied
to the MPU 19. Upon obtainment, the MPU 19 calculates the
angular acceleration values (first angular acceleration value
Aw, and second angular acceleration value Aw, ) by a deriva-
tion operation (Step 1025).

The MPU 19 judges whether absolute values |Aw,| and
|Aw, | of Aw, and Am ,above are smaller than a threshold value
Th1 (Steps 103 and 106). When |Aw, |=Th1, the MPU 19 uses
the first reference acceleration value a, as it is and does not
update it (Step 104). Similarly, when |Aw, |=Th1, the MPU 19
uses the second reference acceleration value a, g, as it is and
does not update it (Step 107).

A value close to O is set as the threshold value Thl. The
threshold value Thl takes into account the angular velocity
values that are detected due to a hand movement of the user,
a DC offset, or the like even when the user is consciously
holding the input apparatus 1 still. Thus, the pointer 2 is
prevented from being moved during display due to a hand
movement or a DC offset in the case where the user is con-
sciously holding the input apparatus 1 still.

Reasons for performing the processing as described above
are as follows.

FIG. 12 is a top view of the user operating the input appa-
ratus 1. When the user operates the input apparatus 1 natu-
rally, the operation is made by at least one of a rotation from
a base of an arm, bending of an elbow, and a turn of a wrist.
Therefore, generation of the acceleration leads to generation
of the angular acceleration. Specifically, the acceleration is
assumed to be subservient to the angular acceleration in the
same direction as the acceleration. Therefore, by the MPU 19
monitoring the second angular acceleration value lAw |, it is
possible to judge whether to update the first reference accel-
eration value a,_ in the same direction, and judge whether to
eventually correct the first correction acceleration value a,,,.,.
from Equation (1). The same holds true for the first angular
acceleration value |Aw,|.

More specifically, when the second angular acceleration
value | Awy| is equal to or larger than the threshold value Th1,
the MPU 19 judges that the input apparatus 1 is moving in the
yaw direction. In this case, the MPU 19 does not update the
first reference acceleration value a,, 5 and consequently does
not correct the first correction acceleration value a_,, and
continues on with the integration operation of Equation (3)
basedon a,_,,,-

Further, when the first angular acceleration value 1A, is
equal to or larger than the threshold value Th1, the MPU 19
judges that the input apparatus 1 is moving in the pitch direc-
tion. In this case, the MPU 19 does not update the second
reference acceleration value a,,, and consequently does not
correct the second correction acceleration value a,,,, and
continues on with the integration operation of Equation (4)
basedon a,,,..

Meanwhile, when the second angular acceleration value
|Aw | is smaller than the threshold value Th1 in Step 103, the
MPU 19 judges that the input apparatus 1 is not moved in the
yaw direction. In this case, the MPU 19 updates the first
reference acceleration value a, 4 to the currently-obtained
(latest) detection value a,, to thereby correct the first correc-
tion acceleration value a_,,, using Equation (1) (Step 105).

corx

The latest detection value a, is, in other words, a detection
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value obtained while the input apparatus 1 is held almost still,
thus being a component value by the gravity acceleration.

Similarly, when the first angular acceleration value |Aw, | is
smaller than the threshold value Th1 in Step 106, the MPU 19
judges that the input apparatus 1 is not moved in the pitch
direction. In this case, the MPU 19 updates the second refer-
ence acceleration value a,, to the currently-obtained (latest)
detection value a,, to thereby correct the second correction
acceleration value a_,,., using Equation (2) (Step 108).

It should be noted that in this embodiment, the threshold
values in both the yaw direction and the pitch direction have
been set to the same value Thl. However, different threshold
values may be used for those directions.

In the descriptions above, the angular acceleration values
Aw, and Aw, have been monitored, but the MPU 19 can also
monitor the angular velocity values w, and o, to correct the
velocity values calculated in Equations (3) and (4). Based on
the same idea as that of FIG. 12, assuming that generation of
the velocity leads to generation of the angular velocity, it can
be assumed that the velocity is subservient to the angular
velocity in the same direction as the velocity.

Specifically, when the absolute value of the second angular
velocity value lw, | is equal to or larger than a threshold value
Th2 (NO in Step 109), the MPU 19 judges that the input
apparatus 1 is moving in the yaw direction. In this case, the
MPU 19 does not correct the first velocity value V, (Step 110).
The same holds true for the absolute value of the first angular
velocity value lm,| (NO in Step 112, and Step 113).

The threshold value Th2 also only needs to be set in the
same manner as the threshold value Thl.

On the other hand, when the absolute value of the second
angular velocity value |w, | is smaller than the threshold value
Th2 (YES in Step 109), the MPU 19 judges that the input
apparatus 1 is not moved in the yaw direction. In this case, the
MPU 19 corrects the first velocity value V, so as to reset it to
0, for example (Step 111). The same holds true for the abso-
lute value of the first angular velocity value lo, | (YES in Step
112, and Step 114).

The MPU 19 outputs the velocity values V, and V, in both
directions as described above, and the transmitting device 21
outputs to the control apparatus 40 the input information on
the velocity values (Step 116).

The MPU 35 of the control apparatus 40 is input with the
velocity values V, and V as the input information (first move-
ment information) (Step 117). The MPU 35 generates coor-
dinate values X and Y of the pointer 2 shown in Equations (5)
and (6) below, that correspond to the velocity values V, andV,,
(Step 118), and controls display so as to move the pointer 2 on
the screen 3 (Step 119).

X(o=X@-1)+V; ®

YO)=Y(-1)+V, (6)

As described above, the reference acceleration values a,, 5
and a,_ are updated and the correction acceleration values
4., and a,,,.,are corrected when the input apparatus 1 is held
almost still, with the result that the gravitational effect with
respect to the acceleration sensor unit 16 can be suppressed.
In addition, because the correction acceleration values a_,,..
and a_,,, are corrected using Equations (1) and (2) upon
update of the reference acceleration values a, ., and a, 4, a
DC level is also corrected, thereby solving the problem
regarding the DC offset. Further, because the velocity values
are corrected so as to be reset to 0 when the input apparatus 1
is held almost still, integration errors can also be suppressed.
When an integration error is generated, a phenomenon in
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which the pointer 2 moves on the screen 3 irrespective of the
fact that the user has stopped moving the input apparatus 1
occurs.

Moreover, in this embodiment, because the first reference
acceleration value a,, 4 and the second reference acceleration
value a, g, are updated individually, when even one of the
angular acceleration values in the yaw direction and the pitch
direction becomes smaller than the threshold value, a correc-
tion thereof is performed. Therefore, it is possible to update
the first reference acceleration value a,,, or the second refer-
ence acceleration value a,_¢ with a time interval short enough
for practical use. The same holds true for the individual cor-
rections of the first velocity value V. and the second velocity
value V... FIG. 13 is an explanatory diagram to help under-
stand the above description.

FIG. 13 shows a trajectory of the input apparatus 1 seen
from a plane formed by the X axis and the Y axis. V, is reset
to 0 if the angular velocity value w,, in the yaw direction is
substantially O (smaller than the threshold value Th2). V is
reset to 0 if the angular velocity value w, in the pitch direction
is substantially O (smaller than the threshold value Th2).

In the related art, in order to reduce the gravitational effect,
there has been, in addition to an input apparatus 1 including
siX sensors, an apparatus that detects a change in a gravity
vector per unit time using triaxial acceleration sensors to
recognize roll and pitch angular velocities as XY displace-
ment amounts. Although there is no problem concerning the
Y-axis direction, because this apparatus is of a type that
moves the pointer 2 in the X-axis direction based only on the
twist or turn of a wrist of the user in the roll direction, the
intuitional operation of the user is not matched.

FIG. 14 is a flowchart showing another embodiment
described above. In the flowchart, the input apparatus 1 out-
puts, as the input information, to the control apparatus 40, the
biaxial acceleration signals and biaxial angular velocity sig-
nals output from the sensor unit 17. The MPU 35 of the
control apparatus 40 executes Steps 102a and 10256 to 115
shown in FIG. 11 in Steps 204 to 218. Because details thereof
are the same as that of FIG. 1, descriptions thereof will be
omitted.

Next, an operation carried out when the icon 4 on the screen
3 of the display apparatus 5 is selected and executed using the
input apparatus 1 will be described.

FIG. 15 is a flowchart of the operation of selecting and
executing the icon 4 on the screen 3 using the input apparatus
1. FIG. 16 is a partially enlarged diagram of the screen 3 for
explaining steps of restricting the movement of the pointer 2
in the flowchart of FIG. 15.

First, based on the signal from the input apparatus 1
received by the receiver device 38, the MPU 35 of the control
apparatus 40 judges whether the button 13 has been pressed (a
movement recognition function (gyro function) of the input
apparatus 1 has become ineffective) (Step 301).

When the button 13 has been pressed in Step 301 (when the
movement recognition function of the input apparatus 1 is
ineffective), itis judged whether the pointer 2 is indicating the
area 4A around the icon 4 (Step 302).

When the pointer 2 is not indicating the area 4A, the pro-
cessing is ended. On the other hand, when the pointer 2 is
indicating the area 4A as indicated by the arrow in a dotted
line of FIG. 16, the pointer 2 is moved so that the pointer 2
indicates the icon 4 as indicated by the arrow in a solid line of
FIG. 16, and the movement of the pointer 2 is restricted
(stopped) at that position (Step 303). The movement is con-
trolled so that the pointer 2 is moved to the center of the icon
4 in accordance with the coordinates (X, Y) thereof, for
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example. As a result, a state where the pointer 2 is indicating
the area 4A is easily shifted to a state where the icon 4 is
indicated.

Next, the icon 4 indicated is set to be in a selected state
(Step 304). At this time, the icon 4 may be colored black or a
design of the icon 4 may be changed so that it can be seen that
the icon 4 has been selected, for example.

Next, it is judged whether the button 13 is in the pressed
state (the movement recognition function of the input appa-
ratus 1 is ineffective) and the button 11 is double-clicked
(Step 305).

When, in Step 305, the button 13 is in the pressed state (the
movement recognition function of the input apparatus 1 is
ineffective) and the button 11 is double-clicked, the icon 4 is
executed based on execution information indicating the
double-click (Step 306), and the processing is ended.

When, in Step 305, such a condition that the button 13 is
pressed (the movement recognition function of the input
apparatus 1 is ineffective) and the button 11 is double-clicked
is not satisfied, it is judged whether the button 13 is in the
pressed state (the movement recognition function of the input
apparatus 1 is ineffective) (Step 307).

When the movement recognition function of the input
apparatus 1 is ineffective in Step 307, the icon 4 is in a
selected state, so the processing returns to Step 305.

When the button 13 is not in the pressed state (the move-
ment recognition function of the input apparatus 1 is ineffec-
tive) in Step 307 (form of restriction cancel information), the
selected state of the icon 4 is canceled (Step 308) and the
processing is ended.

As described above, according to this embodiment, the
control apparatus 40 input with, when the button 13 is pressed
while the pointer 2 is indicating the area 4A around the icon
4 on the screen 3 as indicated by the arrow in a dotted line of
FIG. 16, a signal indicating that the button 13 has been
pressed and a signal of coordinate information of the pointer
2 at that time is provided, and the control apparatus 40 per-
forms movement control so that the pointer 2 indicates the
icon4 as indicated by the arrow in a solid line of FIG. 16 based
on those signals. Therefore, even when the pointer 2 is not
directly indicating the icon 4, indicating the area 4A around
the icon 4 can lead to indication of the icon 4, and the oper-
ability in selecting the icon 4 on the screen 3 by the pointer 2
can thus be improved.

Particularly when the input apparatus 1 including the but-
ton 13 is used by swinging it at a position distant from the
display apparatus 5 as shown in FIG. 8, the influence ofahand
movement can be eliminated and the icon 4 can be reliably
selected.

Since the input apparatus 1 includes the button 13, by
pressing the button 13 while the pointer 2 is indicating a
position on the screen 3 other than the icons 4 and the sur-
rounding areas 4A, for example, the function of recognizing
the movement of the input apparatus 1 can be made ineffec-
tive. In other words, an operation corresponding to a “lift”
operation of a mouse in the related art can be easily realized.

Next, another embodiment will be described. It should be
noted that in this and subsequent embodiments, structures and
the like similar to those of the above embodiments are
denoted by the same reference symbols, and descriptions
thereof will be omitted. Points different therefrom will
mainly be described.

FIG. 17 is a perspective diagram of an input apparatus 1' of
this embodiment.

As shown in FIG. 17, the input apparatus 1' includes a
scroll dial button 13' in place of the button 13 shown in FIG.
2.
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The scroll dial button 13' can be pressed in a first direction
R1 s0 as to be pressed into the casing 10, and can be rotated in
a second direction R2 and a third direction R3.

For example, when the scroll dial button 13' is pressed in
the direction of the arrow R1, effectiveness/ineffectiveness of
the function of recognizing the movement of the input appa-
ratus 1' can be switched as in the case of the button 13
described above.

FIGS. 18 and 19 are diagrams for illustrating a method of
selecting the icon 4 using the scroll dial button 13'.

As shown in FIG. 18, when the scroll dial button 13' of the
input apparatus 1' is rotated in the second direction R2 in a
state where the pointer 2 has selected an icon 4(1), the icons
are selected in the order of an icon 4(2), an icon 4(3), . . . an
icon 4(10), an icon 4(1) . . ..

As shown in FIG. 19, when the scroll dial button 13' of the
input apparatus 1'is rotated in the third direction R3 in a state
where the pointer 2 has selected an icon 4(1), the icons are
selected in the order of an icon 4(2), anicon 4(3), . . . an icon
4(10), an icon 4(1) . . ..

Next, a description will be given on an operation of select-
ing and executing the icon 4 using the scroll dial button 13'.

FIG. 20 is a flowchart illustrating the operation of selecting
and executing the icon 4. It should be noted that Steps 301 to
304 and 305 to 308 are the same as those of the above embodi-
ment, so descriptions thereof will be omitted.

As in the above embodiment, in a state where the icon 4(1),
for example, is selected (Step 304), it is judged whether the
scroll dial button 13" has been rotated in the second direction
R2 (Step 401).

When the scroll dial button 13' is rotated in the second
direction R2 in Step 401, based on the rotational amount
thereof as second movement information, the pointer 2 is
moved to the icon 4(2), the icon 4(3), or the like as shown in
FIG. 18 (Step 402), and the icon 4(2), the icon 4(3), or the like
is set to be in the selected state (Step 403). Then, the process
advances to Step 305.

Meanwhile, when the scroll dial button 13" is not rotated in
the second direction R2 in Step 401, it is judged whether the
scroll dial button 13" has been rotated in the third direction R3
(Step 404).

When the scroll dial button 13' has been rotated in the third
direction R3 in Step 404, based on the rotational amount
thereof, the pointer 2 is moved to the icon 4(2), the icon 4(3),
or the like as shown in FIG. 19 (Step 405), and the icon 4(2),
the icon 4(3), or the like is set to be in the selected state (Step
406). Then, the process advances to Step 305.

When the scroll dial button 13' is not rotated in the third
direction R3 in Step 404, the process advances to Step 305.

As described above, in this embodiment, the input appara-
tus 1' includes the scroll dial button 13', and the control
apparatus 40 includes the receiver device 38 for receiving the
second movement information of the scroll dial button 13'and
the MPU 35 for controlling the pointer 2 to move from the
selected icon 4(1) to another icon 4(2) in order, based on the
second movement information.

Thus, when the scroll dial button 13'is rotated in the second
direction R2 in the state where the icon 4(1) is selected by the
pointer 2 (Step 304), the information on the rotational amount
of'the scroll dial button 13" as the second movement informa-
tion is input to the control apparatus 40, and based on the
second movement information, the MPU 35 can move the
pointer 2 from the selected icon 4(1) to another icon 4(2) or
the like in the order shown in FIG. 18.

Therefore, by rotating the scroll dial button 13' when
anothericon 4(10) near the icon 4(1) is erroneously indicated,
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the pointer 2 can be moved to the icon 4(1) in the order shown
in FIG. 18 or 19, whereby the desired icon 4(1) can be easily
selected.

Further, as compared to a mouse including a left button, a
right button, and a scroll dial button in the related art, because
additional parts are unnecessary, cost reduction can be real-
ized.

It should be noted that in this embodiment, the example in
which the scroll dial button 13' is rotated when the icon 4(1)
is selected has been shown. However, the same holds true also
for a case where another icon is initially selected. Further, the
example in which the icons 4 are first selected in order in the
vertical direction of the screen 3 and subsequently selected in
order in the lateral direction of the screen 3 has been shown,
but the order of selection is not limited.

Next, another embodiment will be described.

FIG. 21 is a perspective diagram of the input apparatus of
this embodiment.

As shown in FIG. 21, an input apparatus 200 includes a
ball-like button 130 in place of the button 13 shown in FIG. 2.

The button 130 can be pressed in the first direction R1 so as
to be pressed into the casing 10, and can rotate in various
directions such as the second direction R2, the third direction
R3, a fourth direction R4, and a fifth direction R5.

When the button 130 is pressed in the direction of the arrow
R1, effectiveness/ineftectiveness of a function of recognizing
a movement of the input apparatus 200 can be switched as in
the case of the button 13 described above, for example.

FIG. 22 is a diagram for illustrating a method of selecting
the icon 4 using the button 130.

As shown in FIG. 22, when the button 130 of the input
apparatus 200 is rotated in the fifth direction RS in a state
where the icon 4(1) is selected by the pointer 2, the icon 4(2)
is selected. When the button 130 is rotated in the third direc-
tion R3, the icon 4(3) is selected. When the button 130 is
rotated in a sixth direction R6 between the third direction R3
and the fifth direction R5, the icon 4(4) is selected.

With such a structure, as in the above embodiments, by
rotating the button 130 when the icon 4(1) is selected, the
pointer 2 can be moved to any of other arbitrary icons 4(2) to
4(4) and the like around the icon 4(1). In the case of this
embodiment, because the button 130 can be rotated in various
directions, a change can easily be made to an icon wished to
be selected, in a shortest distance.

In the above embodiments, the 3-dimensional pointing
device has been described as an example of the input appa-
ratus. However, the present invention can of course be applied
to a mouse. FIG. 23 is a plan view of the mouse.

As shown in FIG. 23, for example, the function of the
button 13 may be provided to a mouse 300 of the related art
that includes a left button 301, a right button 302, a scroll dial
button 303, and the like. For example, a function of switching
effectiveness/ineffectiveness of a function of recognizing a
movement of the mouse 300, which is the function of the
button 13, may be provided to the right button 302 or the scroll
dial button 303.

Subsequently, an input apparatus according to another
embodiment will be described.

FIG. 24 is a perspective diagram showing an input appara-
tus 51. FIG. 25 is a side view of the input apparatus 51 seen
from the scroll dial button 13' side. In the following, descrip-
tions on components, functions, and the like similar to those
of'the input apparatus 1 according to the embodiment shown
in FIG. 2 and the like will be simplified or omitted, and points
different therefrom will mainly be described.

A casing 50 of the input apparatus 51 includes a partial
sphere or partial quadric surface 50a provided at a predeter-
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mined position on a surface of the casing 50. Hereinafter, the
partial sphere or quadric surface (50a) will be referred to as
“lower curved surface” (50a) for convenience.

The lower curved surface 50a is formed at a position almost
opposite to the buttons 11 and 12, that is, a position where,
when a user holds the input apparatus 51, a pinky is located
closer to the lower curved surface 50a than other fingers.
Alternatively, in a case where, in the casing 50 elongated in
one direction (Z'-axis direction), the sensor unit 17 is pro-
vided on a positive side of the 7' axis with respect to a
longitudinal center of the casing 50 in the Z'-axis direction,
the lower curved surface 50a is provided on a negative side of
the 7' axis.

Typically, the partial sphere is substantially a hemisphere,
but does not necessarily have to be a hemisphere. The quadric
surface is a curved surface obtained by expanding a 2-dimen-
sional conic curve (quadric curve) into a 3-dimensional conic
curve. Examples of the quadric surface include an ellipsoid
surface, an ellipsoid paraboloid surface, and a hyperbolic
surface.

With the configuration of the casing 50 of the input appa-
ratus 51 as described above, a user can easily operate the input
apparatus 51 while causing the lower curved surface 50a of
the input apparatus 51 as a fulcrum to abut on a table, a chair,
a floor, a knee or thigh of a user, and the like (hereinafter,
referred to as abutment target object 49). That is, even in the
state where the lower curved surface 50q of the input appa-
ratus 51 is abutted on the abutment target object 49, the user
can easily tilt the input apparatus 51 in diverse angles, thereby
enabling delicate operations such as placing the pointer on the
icon. FIG. 26 is a diagram showing the state where the user
operates the input apparatus 51 while causing the lower
curved surface 50a to abut on the knee.

Alternatively, in this embodiment, erroneous operations
due to a shake of a hand, which cannot be suppressed by a
shake correction circuit, can be prevented from occurring,
and the user is free from fatigue that is caused when the user
operates the input apparatus 51 in the air.

FIG. 27 is a perspective diagram of an input apparatus
according to still another embodiment of the present inven-
tion.

A casing 60 of an input apparatus 61 includes, similar to the
input apparatus 51 shown in FIGS. 24 and 25, a lower curved
surface 60a constituted of a partial sphere. A plane perpen-
dicular to a maximum length direction (Z'-axis direction) of
the casing 60 of the input apparatus 61 and is in contact with
the lower curved surface 60a (hereinafter, referred to as lower
end plane 55 for convenience) is substantially parallel to a
plane formed by the X axis and the Y axis (see FIG. 5) as
detection axes of the angular velocity sensor unit 15 (X-Y
plane).

With the structure of the input apparatus 61 as described
above, in a case where an operation is made by the user while
the lower curved surface 60a is abutted on the lower end plane
55, angular velocities applied to the input apparatus 61 are
input to the angular velocity sensor unit 15 as they are. Thus,
an amount of calculation required to obtain detection values
from the detection signals from the angular velocity sensor
unit 15 can be reduced.

FIG. 28 is a plan view showing an input apparatus accord-
ing to another embodiment. FIG. 29 is a side view showing
the input apparatus.

A lower curved surface 70a of a casing 70 of an input
apparatus 71 is, for example, a partial sphere. The lower
curved surface 70q is set with a larger curvature radius than
the lower curved surfaces 50a and 60a of the input appara-
tuses 51 and 61 shown in FIGS. 24 and 27. The angular
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velocity sensor unit 15 is provided at a position at which a
straight line contained in the X-Y plane formed by the X axis
and the Y axis as the detection axes of the angular velocity
sensor unit 15 corresponds to a tangent line of a virtually-
drawn circle 56 that passes the partial sphere when seen from
the X- and Y-axis directions. As long as the condition as
described above is satisfied, the angular velocity sensor unit
15 may be arranged in the casing 70 such that the X-Y plane
of the angular velocity sensor unit 15 is tilted with respect to
a longitudinal direction of the input apparatus 71 (see FIG.
28).

Accordingly, because a direction of the vector of the angu-
lar velocity generated when the user operates the input appa-
ratus 71 while abutting the lower curved surface 70a thereof
on the abutment target object 49 and the detection direction of
the angular velocity sensor unit 15 match, a linear input is thus
enabled.

FIG. 30 is a plan view of an input apparatus according to
another embodiment.

A sphere as a lower curved surface 80a of a casing 80 of an
input apparatus 81 has a curvature radius the same as or close
to that shown in FIG. 27, for example. Regarding the angular
velocity sensor unit 15, a virtual straight line that passes an
intersection of the X axis and the Y axis, which is a center
point of the angular velocity sensor unit 15, and is orthogonal
to the X axis and the Y axis passes a center point O of a first
sphere 62 including the lower curved surface 80a. With the
structure as described above, the first sphere 62 including the
lower curved surface 80a and a second sphere 63 in which the
straight line contained in the X-Y plane of the angular veloc-
ity sensor unit 15 becomes a tangent line are arranged con-
centrically. Therefore, the input apparatus 81 bears the same
effect as the input apparatus 71 shown in FIG. 28.

It should be noted that the input apparatus 51, 61, 71, or 81
including the partial sphere or the partial quadric surface
described above does not necessarily need to be operated by
the user while the lower curved surface 50a, 60a, 70a, or 80a
thereof is abutted against the abutment target object 49, and
may of course be operated in air.

Various modifications can be made to the above embodi-
ments.

The processing flow described in FIG. 15 can also be
applied to, for example, a case where the pointer has moved to
the area 4A to be placed on a first icon and a case of moving
to a second icon adjacent to the first icon. Specifically, the
processing flow described in FIG. 15 may also be appliedto a
case where the pointer has moved from the first icon 4 thathas
been selected to the second icon 4 (or moved to the third or
subsequent icon 4).

In the descriptions of the above embodiments, as a form of
the restriction cancel information, the information indicating
that the pressing of the button 13, 13', or the like has been
released has been taken as an example. However, as another
form of the restriction cancel information, information indi-
cating that the velocity, acceleration, or angular velocity of
the input apparatus 1 has exceeded a threshold value may be
used as the restriction cancel information. Specifically, for
example, the movement of the pointer 2 may be controlled
such that, in a case where, after the pointer 2 is temporarily
restrained on the icon 4 and the movement is thus restricted,
the user moves the input apparatus at a predetermined veloc-
ity, acceleration, angular velocity, or the like, the restraint is
released and the pointer 2 is moved away from the icon 4.

As restriction cancel information according to another
embodiment, a case where a certain gesture is made when the
user moves the input apparatus 1 while holding the input
apparatus 1 is given. In this case, the movement restriction
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only needs to be canceled when the gesture of the user
matches oris close to gesture information stored in advance in
the input apparatus 1 or the control apparatus 40. Typically,
the gesture information is information on the movement of
the casing 10 that the user has registered in advance, for
example. A certain gesture is a movement of swinging the
casing 10 a predetermined number of times, a movement of
the user signing his/her own autograph, other movements of
writing/drawing letters and figures, and the like. Control may
also be performed such that, by the certain gesture, the pointer
2 is moved from the first icon currently being restrained upon
to the second icon adjacent thereto.

Although the input apparatuses 1, 1', 200, 15, and the like
of the above embodiments have transmitted the input infor-
mation to the control apparatus wirelessly, the input informa-
tion may be transmitted by wire.

The present embodiments may also be applied to, for
example, a handheld information processing apparatus in
which the input apparatus (or 1', 200, 15, etc.), the control
apparatus 40, and the display apparatus 5 are integrated.
Examples of the handheld information processing apparatus
include a PDA (Personal Digital Assistance), a cellular
phone, a portable music player, and a digital camera.

In the above embodiments, the pointer 2 that moves on the
screen in accordance with the movement of the input appa-
ratus 1, 51, or the like has been represented by an image of an
arrow. However, the image of the pointer 2 is not limited to the
arrow, and a simple circle, square, and the like, or a character
image or other images may be used instead.

The detection axes of each of the angular velocity sensor
unit 15 and the acceleration sensor unit 16 of the sensor unit
17 do not necessarily need to be mutually orthogonal like the
X' axis and the Y' axis described above. In this case, the
accelerations respectively projected in the mutually-orthogo-
nal axial directions can be obtained by a calculation that uses
a trigonometric function. Similarly, the angular velocities
about the mutually-orthogonal axes can be obtained by the
calculation that uses the trigonometric function.

An angle sensor or an angular acceleration sensor may be
used instead of the angular velocity sensor unit 15. As the
angle sensor, there are a geomagnetic sensor, an image sensor,
and the like. When using a triaxial geomagnetic sensor, for
example, a change amount of an angle value is detected.
Therefore, in this case, the angular velocity value can be
obtained by subjecting the angle value to a derivation opera-
tion. The angular acceleration sensor is constituted of a com-
bination of a plurality of acceleration sensors, and the angular
velocity value can be obtained by subjecting the angular
acceleration value obtained by the angular acceleration sen-
sor to an integration operation.

FIG. 11 has shown the calculation method of the velocity
values (V,,V,). However, the present invention is not limited
thereto, and the MPU 19 may calculate the velocity values
(V,,V,) corresponding to the angular velocity values detected
by the angular velocity sensor unit 15. For example, the
velocity values corresponding to the angular velocity values
are velocity values calculated by a predetermined operational
expression (function of angular velocity values and velocity
values), or velocity values read out from the memory using a
lookup table. In this case, the acceleration values (a,, a,)
obtained by the acceleration sensor unit 16 do not have to be
used.

For example, in the above embodiments, display has been
controlled such that the pointer 2 is drawn to the icon 4.
However, display may be controlled such that, when the
pointer 2 is placed inside the area 4A, the icon 4 is displayed
with emphasis. The display with emphasis means that at least
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one of a design and size of the icon 4 is changed. The design
of the icon 4 refers to a color, pattern, shape, and the like.
When the pointer 2 closes in on the icon 4, for example,
indication is made such that the color is changed, or the like.
Display may also be controlled such that the size of the icon
4 is made larger than before so that a part of the icon 4 is
positioned on the coordinates of the pointer 2 (this is included
in the emphasis display of the icon 4).

In addition, control of moving the entire icon 4 may be
executed such that, when the pointer 2 is positioned inside the
area 4A, a predetermined coordinate position inside the
image of the icon 4 is positioned at a coordinate position of
the pointer 2.

Alternatively, when the pointer 2 is positioned inside the
area4A, the pointer 2 may be displayed with emphasis. In this
case, similar to the emphasis display of the icon 4, at least one
of'a design and size of the pointer 2 only needs to be changed,
like the pointer 2 is extended to the icon 4, for example.

The movement of the pointer 2 may also be controlled such
that a movement sensitivity of the pointer 2 is improved as the
pointer 2 comes closer to the coordinates of the icon 4. The
closer the position of the pointer 2 is to the coordinates of the
icon 4, the more slightly the user needs to move the input
apparatus 1 to move the pointer 2 a large distance.

For changing the movement sensitivity as described above,
for example, the MPU 35 of the control apparatus 40 only
needs to calculate, as new velocity values, (aV,, BV,) thatare
values obtained by multiplying the velocity values (V,, V,)
for moving the icon 4 by coefficients (., §). Then, the MPU
35 only needs to generate coordinate values of the pointer 2
based on the new velocity values. The coefficients (a, §) only
need to be real numbers or integers. In this case, for example,
it is only necessary that a function in which the coefficients
(o, P) decrease as the pointer 2 moves farther away from
coordinate values of a center of the image of the icon 4 (or
coordinate values at a predetermined position within the
image of the icon 4) on the screen be used. The function may
be a linear function, a function of quadratic or more, or an
exponent function.

Itis also possible to use either one of the coefficients ce and
[. In other words, the movement sensitivity in either one of
the X-axis direction and the Y-axis direction on the screen
may be variable.

The degree by which the pointer 2 is drawn to the icon 4
may be changed in accordance with a use frequency (e.g., use
count) of the icon 4 by the user. For example, the MPU 35 of
the control apparatus 40 counts a use count of the first icon
and a use count of the second icon from among the plurality
of icons 4, and stores those count values in the nonvolatile
memory. When the use count of the first icon is equal to or
smaller than predetermined, even when a distance of the
pointer 2 from the coordinate values of the first icon and a
distance of the pointer 2 from the coordinate values of the
second icon used more than a predetermined number of times
are the same, the movement sensitivity of the second icon
only needs to be set higher than that of the first icon.

It is also possible for the MPU 35 to variably set the
movement sensitivity of the pointer 2 from the coordinate
positions of the icons 4, for each of multiple stages into which
the use frequency is divided.

It is also possible to control detachability of the pointer 2
from the icon 4. For example, the larger the use count of the
first icon is, the lower the movement sensitivity of the pointer
2 from the first icon (or the area 4A around the first icon) is,
that is, it becomes harder to move away.

The use count may be, for example, the number of times an
operation of executing a file, which is an operation of opening
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a file corresponding to the icon or activating an application
program corresponding to the icon, is carried out. However,
the present invention is not limited thereto, and an icon selec-
tion operation, a drag operation, a copy operation, or a com-
bination of those may be included in the use count.

An information processing apparatus includes an input
means for inputting movement information for moving on a
screen a pointer for selecting a target object from the plurality
of'target objects displayed on the screen, and a control means
for controlling the movement of the pointer on the screen by
multiplying the movement information input by the input
means by a coefficient that changes in accordance with a
distance between the target object and the pointer on the
screen.

Alternatively, an information processing apparatus
includes an input means for inputting movement information
for moving on a screen a pointer for selecting a target object
from a plurality of target objects displayed on the screen, and
a control means for controlling the movement of the pointer
on the screen by multiplying the movement information input
by the input means by a coefficient that changes in accordance
with a use frequency of the target object.

The information processing apparatus may be the input
apparatus 1, the control apparatus 40, or the handheld infor-
mation processing apparatus that includes a display as well as
a combination of those two.

It should be understood that various changes and modifi-
cations to the presently preferred embodiments described
herein will be apparent to those skilled in the art. Such
changes and modifications can be made without departing
from the spirit and scope of the present invention and without
diminishing its intended advantages. It is therefore intended
that such changes and modifications be covered by the
appended claims.

The invention claimed is:

1. An information processing apparatus comprising:

a video RAM to display on a screen a plurality of target
objects and a pointer for selecting a target object from
the plurality of target objects;

a receiver device to input first movement information for
moving the pointer on the screen, movement restriction
information for moving, when the pointer is indicating a
predetermined area around the target object on the
screen, the pointer such that the pointer indicates the
target object, and restricting the movement of the pointer
atthe predetermined area such that the pointer is stopped
and a movement recognition function is ineffective to
move the pointer, and execution information for execut-
ing, by the pointer, the target object indicated by the
pointer on the screen; and

a microprocessor to perform movement control of the
pointer and execution control of the target object based
on the first movement information, the movement
restriction information, and the execution information
input by the receiver device, wherein

when the movement of the pointer has been restricted and
is stopped while indicating the target object on the
screen, the receiver device inputs second movement
information for moving the pointer from the target
object indicated by the pointer to another target object in
a predetermined order configured to only cycle through
the target objects in a stepwise fashion; and

the microprocessor performs the movement control of the
pointer based on the second movement information.

2. The information processing apparatus according to

claim 1, wherein

the receiver device inputs third movement information for
moving, when the movement of the pointer is restricted
while indicating the target object on the screen, the
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pointer to another target object around the target object
indicated by the pointer; and

the microprocessor performs the movement control of the
pointer based on the third movement information.

3. The information processing apparatus according to

claim 1, wherein

the receiver device inputs restriction cancel information for
canceling the restriction on the movement of the pointer
whose movement is restricted; and

the microprocessor performs the movement control of the
pointer based on the restriction cancel information.

4. The information processing apparatus according to

claim 1,

wherein the movement restriction information contains
information for moving the pointer such that the pointer
indicates the another target object, and restricting the
movement of the pointer at the predetermined area.

5. The information processing apparatus according to

claim 2,

wherein the movement restriction information contains
information for moving the pointer such that the pointer
indicates the another target object, and restricting the
movement of the pointer at the predetermined area.

6. The information processing apparatus according to

claim 3, further comprising:

an input apparatus that is operated by a user, and a button
provided to the input apparatus for the user to make a
switch as to whether or not to let the input apparatus
recognize a movement of the input apparatus, wherein

the microprocessor performs the movement control of the
pointer based on, as the restriction cancel information,
an operation signal of the button caused by the user.

7. The information processing apparatus according to

claim 3,

wherein the microprocessor performs the movement con-
trol of the pointer based on the first movement informa-
tion as the restriction cancel information.

8. An information processing apparatus comprising:

a video RAM to display on a screen a plurality of target
objects and a pointer for selecting a target object from
the plurality of target objects;

a receiver device to input first movement information for
moving the pointer on the screen, movement restriction
information for moving, when the pointer is indicating a
predetermined area around the target object on the
screen, the pointer such that the pointer indicates the
target object and restricting the movement of the pointer
at the predetermined area, and restricting, when the
pointer is indicating the target object, the movement of
the pointer from the target object to outside the target
object such that a movement recognition function is
ineffective to move the pointer outside the target object,
and execution information for executing, by the pointer,
the target object indicated by the pointer on the screen;
and

a microprocessor to perform movement control of the
pointer and execution control of the target object based
on the first movement information, the movement
restriction information, and the execution information
input by the receiver device, wherein

when the movement of the pointer has been restricted and
is stopped while indicating the target object on the
screen, the receiver device inputs second movement
information for moving the pointer from the target
object indicated by the pointer to another target object in
a predetermined order configured to only cycle through
the target objects in a stepwise fashion; and

the microprocessor performs the movement control of the
pointer based on the second movement information.
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9. An input apparatus operating a pointer for selecting a

target object from a plurality of target objects displayed on a
screen, the input apparatus comprising:

a first operation section to input first movement informa-
tion for moving the pointer on the screen;

a second operation section to input movement restriction
information for moving, when the pointer is indicating a
predetermined area around the target object on the
screen, the pointer such that the pointer indicates the
target object, and restricting the movement of the pointer
atthe predetermined area such that the pointer is stopped
and a movement recognition function of the first opera-
tion section is ineffective to move the pointer;

athird operation section to input execution information for
executing the target object indicated by the pointer on
the screen; and

a fourth operation section to input second movement infor-
mation for, when the movement of the pointer has been
restricted and is stopped while indicating the target
object on the screen, moving the pointer from the target
object indicated by the pointer to another target object in
a predetermined order configured to only cycle through
the target objects in a stepwise fashion.

10. The input apparatus according to claim 9,

wherein the first operation section recognizes a movement
of the input apparatus, and the recognized movement is
input as the first movement information.

11. The input apparatus according to claim 9, wherein

the second operation section and the fourth operation sec-
tion are constituted of a single scroll dial button;

the second operation section performs the input when the
scroll dial button is pressed; and

the fourth operation section performs the input when a
scroll dial of the scroll dial button is rotated.

12. The input apparatus according to claim 9, further com-

prising

a fifth operation section to input third movement informa-
tion for moving, when the movement of the pointer is
restricted while indicating the target object on the
screen, the pointer to another target object around the
target object indicated by the pointer.

13. An input apparatus operating a pointer for selecting a

target object from a plurality of target objects displayed on a
screen, the input apparatus comprising:

a first operation section to input first movement informa-
tion for moving the pointer on the screen;

a second operation section to input movement restriction
information for moving, when the pointer is indicating a
predetermined area around the target object on the
screen, the pointer such that the pointer indicates the
target object and restricting the movement of the pointer
at the predetermined area, and restricting, when the
pointer is indicating the target object, the movement of
the pointer from the target object to outside the target
object such that the pointer a movement recognition
function of the first operation section is ineffective to
move the pointer to outside the target object;

athird operation section to input execution information for
executing the target object indicated by the pointer on
the screen; and

a fourth operation section to input second movement infor-
mation for, when the movement of the pointer has been
restricted and is stopped while indicating the target
object on the screen, moving the pointer from the target
object indicated by the pointer to another target object in
a predetermined order configured to only cycle through
the target objects in a stepwise fashion.
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14. An information processing system comprising:

a display apparatus to display on a screen a plurality of
target objects and a pointer for selecting a target object
from the plurality of target objects;

an input apparatus including a first operation section to
input first movement information for moving the pointer
on the screen, a second operation section to input move-
ment restriction information for moving, when the
pointer is indicating a predetermined area around the
target object on the screen, the pointer such that the
pointer indicates the target object, and restricting the
movement of the pointer at the predetermined area such
that the pointer is stopped and a movement recognition
function of the first operation section is ineffective to
move the pointer, a third operation section to input
execution information for executing the target object
indicated by the pointer on the screen, and a fourth
operation section to input second movement informa-
tion for, when the movement of the pointer has been
restricted and is stopped while indicating the target
object on the screen, moving the pointer from the target
object indicated by the pointer to another target object in
a predetermined order configured to only cycle through
the target objects in a stepwise fashion; and

an information processing apparatus including a receiver
device to input the first movement information, the
movement restriction information, the second move-
ment information, and the execution information, and a
microprocessor to perform movement control of the
pointer and execution control of the target object based
on the first movement information, the movement
restriction information, the second movement informa-
tion, and the execution information input by the receiver
device.

15. The information processing system according to claim

14,

wherein the input apparatus is a 3-dimensional pointing
device.

16. An information processing method comprising:

displaying on a screen a plurality of target objects and a
pointer for selecting a target object from the plurality of
target objects;

moving, with a microprocessor, the pointer on the screen;

moving, with the microprocessor, when the pointer is indi-
cating a predetermined area around the target object on
the screen, the pointer such that the pointer indicates the
target object, restricting the movement of the pointer at
the predetermined area such that the pointer is stopped
and a movement recognition function of an input appa-
ratus is ineffective to move the pointer, and when the
movement of the pointer has been restricted and is
stopped while indicating the target object on the screen,
moving the pointer from the target object indicated by
the pointer to another target object in a predetermined
order configured to only cycle through the target objects
in a stepwise fashion; and

executing, with the microprocessor, the target object indi-
cated by the pointer on the screen.

17. An information processing method comprising:

displaying on a screen a plurality of target objects and a
pointer for selecting a target object from the plurality of
target objects;

moving, with a processor, the pointer on the screen;

moving, with the processor, when the pointer is indicating
a predetermined area around the target object on the
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screen, the pointer such that the pointer indicates the
target object, and restricting the movement of the pointer
at the predetermined area;

restricting, with the processor, when the pointer is indicat-

ing the target object, the movement of the pointer from
the target object to outside the target object such that the
pointer is stopped and a movement recognition function
is ineffective to move the pointer outside the target
object;

when the movement of the pointer has been restricted and

is stopped while indicating the target object on the
screen, moving the pointer from the target object indi-
cated by the pointer to another target object in a prede-
termined order configured to only cycle through the
target objects in a stepwise fashion; and

executing, with the processor, the target object indicated by

the pointer on the screen.

18. A non-transitory computer readable storage medium
storing a computer program including executable instructions
that when executed by a processor perform steps for causing
an information processing apparatus to execute:

displaying on a screen a plurality of target objects and a

pointer for selecting a target object from the plurality of
target objects;

moving the pointer on the screen;

moving, when the pointer is indicating a predetermined

area around the target object on the screen, the pointer
such that the pointer indicates the target object, restrict-
ing the movement of the pointer at the predetermined
area such that the pointer is stopped and a movement
recognition function of the information processing
apparatus is ineffective to move the pointer, and when
the movement of the pointer has been restricted and is
stopped while indicating the target object on the screen,
moving the pointer from the target object indicated by
the pointer to another target object in a predetermined
order configured to only cycle through the target objects
in a stepwise fashion; and
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executing the target object indicated by the pointer on the
screen.

19. The information processing apparatus according to
claim 1, wherein when the pointer is indicating a predeter-
mined area around the target object on the screen, the target
object is displayed with emphasis.

20. An information processing apparatus comprising:

a receiver device to input movement information for mov-
ing on a screen a pointer for selecting a target object
from a plurality of target objects displayed on the screen;

amicroprocessor to control the movement of the pointer on
the screen based on the movement information input by
the receiver device; and

a video RAM to control display of the screen such that,
when the pointer is indicating a predetermined area
around the target object on the screen, the entire target
object is moved in a direction toward a position of the
pointer such that a first coordinate position inside the
target object is positioned at a second coordinate posi-
tion of the pointer in a way that the pointer overlaps the
target object.

21. The information processing apparatus according to
claim 1, wherein when the pointer is indicating the predeter-
mined area around the target object on the screen and the
movement restriction information is input, the pointer is
moved to indicate the target object independent of the first
movement information.

22. The information processing apparatus according to
claim 1, wherein the first movement information is ineffective
to move the pointer on the screen when the movement restric-
tion information is input.

23. The information processing apparatus according to
claim 1, wherein an input apparatus includes a button for
inputting the movement restriction information that moves
the pointer from the predetermined area around the target
object to the target object, and switches the effectiveness or
ineffectiveness of the movement recognition function.

#* #* #* #* #*



